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Consider aannulus of radiusr and with r. The area of thisannually = 2zrdr
Let p hethe density of the body

.. the mass of thisannually = 2rrpdr

.. The moment of inertia of the above annulus about an ----- 0 perpendicular to the plane of the
lamina = 2rr3pdr

.. The moment of inertia of the whole annulus = J'b enr’pdr
a
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.. Using perpendicular axistheorem
2l =1

|y = %(b2+a2)|v|

Using parallel axis theorem

li = Mb? + Iy
:Mﬁ+%M@%@%M

= %(a2+5b2)M

side view

Applying energy equation
% |_6>= Mgbone = constant

Differencing with respect to time
% T,26 6 + Mgbsind 6 =0
Mgh

When 0 issmall sn6 =0

0=-— sin0

[




a’ +5b?

fa +5b?
=T
gb
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Domain

M = 2ac
_ M
2a
o = linear density

mass of PQ = odx

The moment of inertia of PQ about I,
= 1% pdx
2a
.. The moment of inertia of the rod about y — axis = _[ x2pax
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N :gMa2+m4a2I

2
:‘%(M +3m)

2.1.2
Using energy equation law

% |,w?—mg.2a—-Mga

:%Ie w? +Mga+, mg2a

% | W2 = % | ,w? —4mga-2Mga
To describe complete circles

%IAWfZO

1. >

ElAW > 2ag(M + 2m)
W 2dg(M +2m)

4: (M +3m)

33(M +2m)
w2 [———=
29(M +3m)
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Just before the particles ------ with body the momentum of the body = mv

The momentum of the practically = ému

Immediately afterwards

The momentum of the augmented body = (m+3m)(v +3v)

The increase momentums of the system intime 8t = (mM+38m)(v+3v)—mv—mdv
Impulse of the force acting on the body in same sineinterval = B t



- F8t=(m+38m)(v+38v)-mu—udm

: dv dm
Applying T E_ma+(y—g)a
Since u=c
F:E(mv)

E=mv

-m ehtg :%(mg eht)

Initial momentum mg

If t=T at the highest point
T ht g ht 7°
—J.O mge dt_[mue ]n;g

ot T 0
_mg[?}o = mue ]mg



m(eh +1)=0- mJ
h h

me’ _2m
h h
me™ = 2m

.. The mass of the body at the highest point is 2m

Applying F=ma

-(ny + mhv?) = v Y
dx

<
1]
o

v
g+ hv?

x:—J' v 2du+const T
g+hv

dx dov

<<

1
x=——1Ig(g+hv?)+c

oh o[(¢] )
v=u, x=0

c:+2—1hlog(g+hu2) 2

L, 1 2y 1 2
..x_%log(g+hu )—%Ig(g+hv ) T u

1

2
x =—Ilog g+hu

g+ hv?

1 g+ hu?
Xmex = —100
2h g

2
1+hi

g

H:ilu
oh

3.2 i
Applying F=ma

mkv
Mg - mhv? = -2 H
dm

¢ =constant




V=au, x=H
ilu g 1, |g+hu?
2h |g—hd®u?| 2u g

g’ =(g+hu’) (g-h o’ )

g° = g% + hgu® — hgo®u? — h%a®u’
O=g-go?- a’t’h

o (g+u’k)=9

(g+ u2h) 1
g
2
1+u—h:i2
g o
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OP=r =vcosbi+Vvsindz

Ir

= Unit vector along OP = H
wr=r
c.i=cos0i+sind]j

i~ 2
NMz—rsinetanE)i_:—rSln ei_

coso
MP=rsin0j

i 2
< NP=NM+MP=—r3" Y, rsingj

cosoO
|NP|:rtan9

.. M= —sinoBi + cosbj



di

i :az%(coseiﬁsinej): —~sin06i + cos60]

= (—sinei_+ cosej)é

i=md

m = —cosbi —sin6fj = —é(cosei_ +sin GJ)
m=-0i

.. The position vector of Pis r

r=rcosj+rsingj
r= r(cosei+sinej)
r

a A vl = rmdr]
dt dt  dt -0~
r=rém+rl

dr

e FOM+rom+rdm+il + ¢l =rOm+rdm+ro(=01)+F¢1 +r(md)
=(F-r0*)| +(rd+2rd)m
.. . 22 1 2 A .. 20 1d 2
F=@{-ro°) +=(rd+2r)m=(i—ré )I_+—a(r g)m
r r

4.2

Applying energy conservation law
L2 +1m(r26"2 +12) L
2 2 2

(kK+Dr?+r%6* =u?

(Please see the other two pages which attached separately for remain calculations. Remain of 4.2
and Q5)



